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^ (a) PCR -g-71 iflofl *V ^ ^-g- ^1^>^ #7fl; (b) PCR* 

^*3*Hr (c) ^ AVolofl *HW?l^r ^Tfl ; ^ (d) ^oM PCR & 

-§- ^*Rr ^1* 5L^Rr PCR 3#*Hr 
5. 1 

#7] 3 el^EpJ PCR 
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^71^ AiJil- PCR #-#^ 3#«Hr "^{A method for detecting 

a PCR product by measuring a electrical signal} 

^<>1 PCR LfE^i^^ S^oiq-. 

pgr f-fr^-Tir PCR ^ ^^Al^]^- uj-Ej-ife 

£3 tfl^l 5^ zfrzj- #71 PCR ^ ^ ^ ^^£^r4. 

£6 ^ 7^ ^ #71 PCR ^ ^r-g- ^ £ *l^hg- ^*Kr 4^ q-^ifl 

rfls^- PCR *r°l#°lH ^4^^ cfl^j- oJ^d}^ aj^w.^. u).^^- 
.£9^ PCR *M#oll>H ^^HMl tfl^- 371 ^ ufEfUl^ £^^14 

£10^: PCR 4°lt°l!^ cfltr ^oi^ -g^-M- M-B|-ifl^ £<3ol4. 

Sll^r 4M1 PCR A>ol^Mi ^Sr^ofl Cfltb 371 ^ M-B^TT £^o|4. 

£12^- PCR *H#°fl tfl^ <$z)^ 37l^# M-Efiflfe £.^olcf. 

£13-fr ^*)1 PCR AH^ofl tfl^ 37] ^# M-Hl-Ml^ i^olrf. 
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-£14^ SL*}m 4M1 PCR ^>ol^ofl cfltb 3.7}$;-jr H-B)-ifl^ £Tgol 

^7l^ AlJl* ol-g-*V PCR 3#*Hr w^c^l ^olrf. 

^WiL-M (biosensor)^ J^^H^ 'S^^l^ °l-§-t!: ^-M?}- fllisj 

#3 tg-i: 2l7)°\] ^#*}JL *}£.-%t ^ SX^r ^ ZLofl 7] ^7}- ^ ^ Jl ojo.^ , 

o]S^ al-ol^^lA^ -g-o):o)i s cf^ DNA^^l 7>e) nfl^^- sfji 51 Cj-. ^T-fl H> 

7m^l ^]#^, 2^ ^Bjul ^i^Sl-(^cfl^) 

^ i DNAS^-B] ol7_>^ ^tg^- 2:71^*1-71 ^ DNA 4H3E ol ofl ^ 

* 7fl^£l0l0l: ^TllAl^-ollA^ T^B^ ^ ol^ 

-fr^^MH **W^r ^ &~ «cHH 80^ ^Hl <?H\ o.^ 

^-IH>H ^*1 1- ^ PCR-i- ol-g-*V DNA^l ^«o v ^°m. 

7l#^ PCR^ #*1 f^ v ^ (End-Point )<=H1^ ^^4- ol-g-^ DNA o| ^3 

o] ^JZj-n}^- 10]^ DNA 51 ^3 ^#<HH ^SHS ^ ^ §-*ll^ 7Mn 

oirf. ol£^ ^.g. *fl^*>7l ? ol-g-*^ ^3.43 DNA o) ^ 

PCR ^17> 7fl^£l^cf. 
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<16> DNA^ ^^^^r llHM x]3-ty DNA ^tH] ^^olcf. ofls. B % l}<* «} 

ol^CHBVH] ?i<* ^f^st ^7}m>.3_ HBV 

^ sl^E}-^ RT-PCR-§- ^l^H ^ ^t^«l, ^^tt tfltl- 

<17> ^Hflo} sl^Ej-^J PCR^r elH^ d^Sf *Hl7l-t-, ?3 o) ofl ^ oc) &) # 

*}-^7> ^Hl -H7}<^ «S7} a>-§-^^^]ji o^^nf. g^r, DNA ^ 

A A^r ^tr ^ PCR^°1 7fltsl^^, *efl^ 3^4^ PCR ^ ^ofl 

^°l7H dl^sK^s}-)^ ^H^H ^ 71-XlJl ol^Cf. 

<18> o] -g.*)]^ ^-4^^ 2.^1^. cg-^(CE: capillary electrophoresis)* °]-§-*> 

^ ^7|2]il DNA» ^#^r^V^ 5U£i}(Colyer ^, 1997; Dolnuk f-, 2000; 

Hashimoto 2000; Ueda 2000), °1 ^^-^H 7}^-£)-ji *} 7 ) 

^ 3#*1^ E W*1 ^ ^ *l<y-o} ^^.^rf^ ^l^uzf se 

<19> ^(Miles) ^ PCR f^]*) DNA^I ^J£7 r ^7}-f-^ rc|-e)- t^V^o] ^-o>^ji 

2002/0072054A1). ^ ^) Htl PCR 43 ^<HH DNA^ ^-JE7> ^7}^-ofl of^r 

2ro}3!cRr -g- ^v^^oi a-oi*v #*ltr $14. 4-eH 

, PCR MV-g-^ nfl-THl-g- ol^fl^l S.*V £oj olc|. 

<20> PCR ^HHH dNTP^ dNMP^ c]£i2]|o)E S £-*fl^4 -§-aH) , dfi 3 ^ ^ DNA *\ 

<gofl ai-^^oi s^-ol^ofl <§^£H DNA7> ^=14. °H ^# < ?1 t)i^5)l°l;Ec>1 ^ 
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71^ (mobility)^* -H^W^, #7l 7flAl vfl-g-^ ^^0.14, DNA^ ^ 

*1 *l*Hi dNMP, S^olo] u] -^oll $]sfoj ^S^lfe ^7l^ &^77} 

*1 JZB^ig DNA^I -^-S^ ^7H1 4^ PCR^H #7>*lcf. ath #7l e) 

PCR ^o] o}^ ^ pgr ^oie}^ ^ofl^, S^^Bl-Oj p CR ^32f^ cfstf. 

Stb, #7l #^ PCR ^V#^- ^#*>7l ^l^r^^-S ^S±L# A> 

[^Ol o]« -^^ ^ 7l^^ 32f^U 

<21> ^7)^- ^£fl 7)^9] £-74]^* ^^}7) ^ *V ^ PCR 

-g-ofl -o} ^7l^ T£jr)~I- PGR ^S. A].-^. ^ oli=, 

<22> ^ igj-tg ^ (a) pCR ^. 7] ^ ^ ^ ol4> ^ ^^g. c^j; 

<23> (b) PCR* ^*3§Rr ^Tfl; 

<24> (c) #7l A>ol6fl #7RKi- ^ 

<25> (d) #71 PCR ^*Rr i^Rr PCR ^ 

<26> l^o^ ( a )#7lH &<>H, a o v 71 pgr w>o. ^. 7l ^ ^ pcr ^ ;ti 

*H1 ^U- «}-§- ^7}- i^M-, <^7H «l^£l^ 3^ o>qcf. #71 PCR 
-g-7H A^JL tfl^^s. Hfl^^cl-. ^3 PCR ^w.^1 3^-, -^-ti.^ <^^*> ^°H1 
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4* 1-^ iS^^zieflsl^^; A}-g-^ ^ oj4. HL*1, ^71 #^8: ^ei 7>x] =4? ^ 
, 1-^ ^ ^ ^ 0 H1 «l4i(As)* ie^M u_v- ^q. 

^ ^3 (b)#3H &oH, PCR^- ^^-ofl ojo} p CR tiV-O^j tiV^om 
-g-ofl ol^ofl ^7]^ t^A]7l7l S *j<g s S yu} ^e}-ol^-i- A>-g- 

1- ^Jl7> £4. €■ l^Hfe ol ^^.S = e|-°H(ionically labeled 

primer)* ^>-§-^ ^£.7} tfnV, ^-t^ o. ^ 7l ^ a}-^ i^a] 7] 7] -^11 

*] H.5}olo]s- &D]e)-.£ PCR ^#%v ^ 5£o.u)-, ol<Hl 

<28> Mj-^o} (c)^-^)^ ojc^, #7}^ ^7] & ^ ^ofl Jg-Aj-;*} o] 

Sff- ^ *]-^ ^711- -g-<sH ^sjtf. Aj-7] ^7l^ ^^A] 7l^Cil A>-g-^ JH^o] 

^^Httt w)-^s>7lS^ 1Hz vfl^l 100 MHzojcf. Jg-g- *i<y-(Vrms)^ Wr^^Ms.^ 1 
mV tfl*l 10 V^lnf. 

Cf. Oje^l ^71^ Tfl^ Aj-7] ^ofl o^sj Aj-7] _<^x} s^o} ^^^^ ^ H 
<so> 01^ ^-g; i^^- ^a]^i- ^>o} ^.4 ^-^^0.5. ^^^Vcf. neiu)- 
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oi> ^UH 

<32> ^aHU: PCR AA 

<33> f-AV^ol pCR ^tiofl PCR -§-o_flo} y-y-ofl ^^-i- #ol^ ^ o^S. ^ .g- u> 

^-fr #<y*>£cf. Ol #^§- PCR 7]7]9\ PCR^ 

<34> 0.5.^, 0.2ml PCR ti>^S^-&l 5mm #JeL^ W ^ 

3 0.3 mm^ tflJl, 0.32 mm^ ^*}^ ^l^S 

A}-g-<5>$i4. ol ^q-*- ^(silver W iS^sH 5^, ^ltt °a^5^ 

olcf. ^tL^) *M1 zl^t °l-§-*M 7^ 1.5 mm7\ 5] 

Jl^^. PCR #*fl*Rr ^ 1.5mmS. *M zl ^ tfl 

<35> ^A]ofl 2 : *R-°1 3 # ^2:^ PCR ^ ^ 

<36> £6 vfl^l 7<H1 M-^-^fl ^ 4^ ^sq- *V^-°fl t 1 ^^ 

PCR ^11 ^>^^. 

<37> ti]Ji(As)7> N-^ SIM 3*1 (1)*- <!^5W^, ^ 5,000A^>1^ 

Si0 2 §^(3)# ^SVSt^KA #7fl). O. t±&, ^7} M^M^H AZ 5214(5) 

5L 5Li*}$itKB #741). ^ v 7l iSefl^liH^l iSel^sfl^-t- ol-g-^M -^fsq- s>^- 
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z^CHFH SlM^l* Si0 2 l- ^^>^cf. Si0 2 7> ^z^o^ ^ol^oil 

(e-beam) SE^r i^E^^ o]^>^ £^§-(Cr) ^ -g-(Au) ^(7)^§- ^jl 
, *Hf-^<*flfe ° s Vj f-*lT3-(Al) ^(9)^g- ^j-AMcKc #31). =L ^BJL SLS. 1H 

-§- °l-g-*H ^ ^-^^ ^^*>^^(D #7ll). #7l #^#<H1 

*1^B* £i*>ZL(E #31), iH^lir ^(9)^H ilsfl^lil 3xfl ^ ^- *j ^ <5>zl , <£-f- 
u]^ w>^-#(9)^- cf^-, cfAl Si0 2 #(3) ^ ^sl^-(l)* ICP-RIE* °l-§-*H £ 

^ ^zHHSWF, G, H ^ I #7fl). ^4 * ^ j£mell^l^H» <>HI^-g- °l-8-*M 

<38> ^ ^^-oi ^e)^- ^flolsKDsq- 41 = ^ej-^B 3 

*M PCR ^ #-§- ^-fr ^°1 ^^1€ AM^Ull)* (anodic 

bonding)^: °l-g-*H %W%L5L, flM^ t^o}^^ ^ ^ ^ aJ-^o^ 

^7} ^}o]3\9\. O-E] ^ol^l- ^A] 71 7} ^ ^^B^, ^ 

#71 #4 ^-g- 7 >^H -fr^ MHl ^fl^Rr <£#*l-» # Na + ol 

<39> ^H^l ^ ^Sfl 5g^30_*g. <^*V ^ofl ^^5l^# ^^g, 

^^o.s a^ n}^j±^ #^-(^- ( *Hf)* ^i^i, PCR #-§- ^ ^ 

DNA« ^*HH o. s ^ s>^cf. 

<40> ^ ^Al^jofl o]3H *ll*m PCR £2 i-H*l 5°fl i4El-vfl^4. £2^ ^-71 PCR ^ 

21 A>Al£6]t|. t £3^- Aj- 7 j p CR ^o] 3r|ig £S A-1 oj^l( 13 )^ *^ (15)7 |. i£AlS]^ o^cf. 
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-£4±r <#7] PCR ^ *HS3E3*1 ^ a>-g- ^(17)^4 3^ #^r(19H JE^l^M • 

Sa^. 515^ ^7] PCR ^ 4§j^ ^£SAi, ^^(13), #^(15), ^ ^(21) , *H*- 
€^"(19), ^ ^(17) £ -H-e] ^|o]^(ii) 7 > £A)s]<H sflt).. 
<4i> -S*H3 : ^sl^ 3^ ^-tr 2# PCR ^ ^1^- 

<42> a o v 71 ^Ai^2ofl 5a°H, *Hf $Ms)» 33 

^3^- 33 ^tKsilicon direct bonding) 1 ^ °i ^3€- 3M^Sf ^e)^- 

^H^l- 3^th 2^2:^ PCR 3# afl^l-JL^ ^A]^2sq- ^^*V sf^^ 

4i(As) N -^o| ^o]s]^ Si02 ^ ^ i£3 0.5. ^3-*H h> S ^ 

AS ^-§-^0.5*], ^^ofl ^#l-^o] :g-^Kr ^-t- ^ ^ £M PCR 

<44> 4JAlcfl4: pcr A>#^ ^A]^ ^ 

<45> M. ^Al^ollA^ ^A]^lofl^ ^oj PCR ^-iL * ^1-71 ^ofl ^ 

^^fl i^Rr PCR 7)7}% oj-g-^a} PGR AV## ^Al^- 

<46> pcr aV-g-^ #^nl- DNA(323bp)l- ^lii ^JI, Tag Mk Polymerase* <>l-g-^ 

^ PCR^- ^*}S!£t. # 35AH^o] pcRoflA^ i, 5; i 0) 15, 20, 25, 30, ^ 35 a>o]^ 
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£^ £.£4 ^4£- 100mV^ S^-^^ <?17>*H 500-5,000 Hz ^4 ^4 

°H4 #^*r£4. "I^os^ DNA ^&oj ^^sj-Tll PCR^- ^^*V 4^§-, 
^*r534. 

<47> zi £8 44 llofl 444534. 5L8^ 4^ PCR^I 44 #4 ^ 7H 1 xcf-s 

^4^<4 tfl^r ^4^ impedance real)4 444^ zisfl^olcf. £8 ofl 

44\H 44 ^4, PCR 44-1-4 #7H 44 <94^ ^t^tt #7>*V4. 5£*1, ^4 

^7> 4£r ^^^A-l 3. cg<*Jl S z}-^ 1 A>o]^a4 35 44 #4 o^ol^ -*3^4 ^ 

<48> 5L9^r cfl^^ PCR4 44 #4 f^H 4€- ^4^1 tfltr 44^ 3.7} & 

(impedance magnitude)^ 444fe- £.1344. £9^1 44\H 44 ^4 , ^4*51^ 

^-^tC impedance imaginary)4 PCR 44 #4 f^Hl 4^ ilofl 44\fl ^4^1 

- £ 4=^4 44, MB -54 ¥4 °fl ^444 <& 

^ 5£&4. 4 1,000 Hz444tt PCR 44-1-4 f^H 34 ^4 

, 44 ^ 5*534. ^4^r7f 1077 Hz^ 44 l 44#4 35 44#<i44 oj 

4^ &4 471- 4 45 Q4&4. DNA4 f^4 ^4^ &4 ^4-7} !H?4 

tt dNTP, H4°H ^ JLiL -^o] ^of) ^44^ ^44 o] ^ Al^Eflol 5E4-4 

-31 ^44 ^( inter fernce) ^£-44. 4 -2-4&£r DNA4 ir-^-4 50^ PCR«fl4 

4 ^# ^4 3MM ^34444 t.14. 
<4 9 > £ io^ pgr 44^4 ^7H1 44 ^4^r°fl tfl$ °J44^ ^^4 ^41- 444 

^ ZLEfl^olrf. ssofl 4^ 44 £o) t pcr Afol^ofl ^4 DNA ^£.7} ^7>4^ , 44 
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^ ^Ht £4. SlO-g- PCR aH#4 ^ 7 ]. niLS ufl, 

DNAfe 2 n «flS. ^7}^4^ o]^4 JjLig-^ 3M4. 

< 50 > £11^ PCR A}o]^o} ^7H1 4^ ^4^1 tfltb 371 44tfl 

ZL2flH<>14. £H°fl M"^^ 4^ ^o] > PCR A}o|#4 ^ 7 H1 4^ EL7]&o] 
^%*\7\) ^7Vt* £ ^ $XW. 1 ^4 5 AH#<*IH 4%V&4 ^^7> DNA^l ^ 

s-o] 7)^q o.s. <iH\+4fe 0 1^1 ^4°^^, 30 vfl^l 35 A>ol^oflA^ 4*V 

&4 ^o] 7 > ^^r PCR ^4 ZL^hSl^Ai, ^^ 7 ] (pUteasu phased 44tt ^jo. 

<5i> ol^l-jz}. ^o] _£ 8 vfl*] 11^1 44\H ^sfS-^-e-], PCR Aj-ol^o} ^. 7 \d\] DNA # 

#4 ^§V7l ^^f, MB *m$r £ 

9<3} ^ofl 44^ 44 ^-ol, A]^4 H7 |7]. ^s. €^^4 ti]H§H I" ^, 

371^1 *j)<y 4^ ^o. ^_ ol7l nfl^ol^. 

<52> ^A]^ 5 : ^4^14^1 pCR AH^ofl tflift ©JS)^ 3.4 #4 ^ 

<53> <^^^> ^5}^^Ai PCR A>ols.ofl rfl^V <y3i]ol^ 37l &4 ^2)-* ^^Hr 3* 

^2ls>JL^ ( ^HU4 ^ o.^. ^45$4. ^4^40^ 4 1,000 Hz4 ^4^ 

°1H PCR oj^ofl 7 >^- -^rtl-Sl-b ^4* iH^r^JELS., o] ^4^<?1 1,077 Hz°H 

44 PCR AH#4 2,7 H 1 44 DNA ^S-A]4 ^S-Ol ^O]^ <g£r nfl ^ 443 4 ^""a* 

^*B34. ^ £12 ^ 13*11 ^4Ml&4. 
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<54> £12^ Cfl^ PCR -£-°->Hl *fl*H ^^m^-S. H7l ^ 

^ u^^r ZLiflHolJL, £13^ ^^1 PCRol ^*3^H1 4^ ^€ DNA« -MAl^>o.s. 

t}. H13«^1 M-El-^ y>sq- PCR A>o]#o^ ^7H €sHr S7V^ ^ 

^ ^<5}JL tfl^^o.S ^7}^ PCR #1"^ ^Hf ^ 3 

o]rf. ol^-3f ^ ^3^1- ScflS., 45a 2] ^HHl ^ ^41- £14^1 

<55> £ «^ofl PCR 43 # 5l^H}<y PCR ^r#^r ^&4. 

<56> Stb, l^^l y o V ^°H ^-S-^, €713 ^1JL# ^#S>S.S.M| ^#Al^^o. ^^2). 
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11 

(a) PCR #-§- -§-71 iflafl *V # *fl**Hr #31; 

(b) PCR * ^*Rr #31; 

(c) ^-7) ^ *>°H &7]#± ^^lfe #31; £ 

(d) ^-71 PCR #-§- -ft^ #311- i^Hr PCR ^ 
[3^* 2] 

*013MI 5U°H, ^"71 (b) #31^ PCR^- o]^O.S 5*1 € HeM*l« Af-g-^1 
3] 

31 ltM &°H, ^7l PCR #-§- -§-71^ PCR SL^ nl>fl ^ #-§- 
4] 

5] 

3U%H1 #71 ^7H># IHH^Itt #31tt ^^Hr 1Hz vfi*l 100 MHz^l ja 
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6] 

*\}1*M 9X°]*\, A <M ^.y]^% 'iHH^lfe #31^ ^ ^(Vrms) 1 mV vfl*] 10 
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IS. 12] 

2000 



1800 h 
1600 
1400 
§ 1200 
^ 1000 

m 

4\ 800 
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13" 600 
3D 

400 
200 
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14] 

OJSI^ 37 |^ (Q) 
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